Therapeutic potential of furin inhibitors for the chronic infection of hepatitis B virus.
Hepatitis B e antigen (HBeAg) is essential for the development of chronic hepatitis B virus (HBV) infection. Furin, a proprotein convertase, plays a key role in processing of HBeAg precursor into maturated HBeAg. For these reasons, the therapeutic potential of furin inhibition for chronic HBV infection was studied. The effects of furin inhibitor I (decanoyl-RVKR-chloromethylketone, CMK) and furin inhibitor II (hexa-D-arginine, D6R) on HBeAg secretion, the destination of unprocessed precursor and cellular secretory functions were comparatively investigated. CMK and D6R significantly decreased the supernatant level of HBeAg and increased the intracellular level of HBeAg precursor in HepG2.2.15 cells in vitro. The accumulated HBeAg precursor was not found to be retro-transported into the cytosol to inhibit HBV replication as expected, but was found to be expressed on the cell surface, where it may be more convenient to mediate host immune responses. Furthermore, these inhibitors at effective concentrations were not found to interfere with the maturations of albumin and prothrombin. Compared with CMK, D6R was suboptimal in effectiveness; however, D6R neither enhanced HBV replication through the accumulation of cytosolic HBcAg nor did it cause severe cell damage in an elongated safety analyses. Furin inhibitors CMK and D6R reduce HBeAg secretion and increase cell surface expression of the HBeAg precursor in HepG2.2.15 cells. Novel furin inhibitors or modified forms of D6R may promote the reduction of immune tolerance and the elimination of infected hepatocytes in patients with chronic HBV infection.